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Introduction

40
The cultivation and consumption of mandarins has increased steadily in recent years in Quantitative data were obtained by calibration curves constructed with three independent 155 sets of dilutions of reference compounds (six concentration points for each set).
Analysis of organic acids
This analysis was based on the methodology described by Ornelas-Paz et al. (2013) . One 159 milliliter of centrifuged juice was diluted with 3 mL of 5 mM H2SO4. The mixture was filtered 160 and injected into the HPLC system described above but connected to a diode array 161 detector. The separation of the organic acids was performed in an Aminex HPX-87H (300 162 x 7.8 mm I.D., 9 µm particle size) ion-exchange column (Bio-Rad Laboratories., CA, 
Statistics
244
The data were analyzed using a completely randomized design. The statistical 245 significance of the differences between treatments was determined using ANOVA followed by the Tukey-Kramer post hoc test; 0.05 was the significance limit. Data analysis 247 was performed using JMP statistical software (SAS Institute Inc., Cary, NC, U.S.A.). was no significant changes in peel firmness due to irradiation or storage (data not shown).
288
Irradiation did not cause an immediate effect on tristimulus color of pulp; however, yellow The effect of irradiation on TSS has extensively been studied, finding that this variable is 
Phenolic compounds
365
The phenolic content in tested fruit is shown in Table 3 . Our values of total phenols (TPC) 
395
The TPC and tested individual phenols significantly increased in control fruit during 396 storage (Table 3 ) although the effect of storage was not clear for irradiated fruit. After cold 397 storage, the total phenolics was highest in the 1000 Gy mandarins but individual phenol 398 content was mostly lower in irradiated than in control fruit, demonstrating that irradiation 399 exert a negative effect on the content of some phenolic during long storage of mandarins. 
418
The effect of irradiation on carotenoid composition of mandarins has not been previously 419 documented. In our study, irradiation did not promote all-E to Z isomerization, as 420 evidenced by the absence of increases in the content of Z isomers as irradiation dose 421 increased. As expected, irradiation immediately reduced the content of tested carotenoids 422 in a dose dependent trend (Table 4 ). This detrimental effect of irradiation on carotenoid of some carotenoids by free radicals were not dependent on esterification.
436
In general, cold storage reduced the levels of carotenoids and α-tocopherol (Table 4) , 437 with this effect being more evident for control than for irradiated fruit. However, the levels 
